yjI,K 576.893.19 : 597.1 

OCOBEHHOCTH CIIOPOrEHE3A MHKCOCnOPHflHH 
KUDOA QUADRATUM, 

no JJAHHblM 9JIEKTPOHHOK MHKPOCKOnHH 
A. B. YcneHCKafl 

II pa 3 jieKTpoHHO-MHKpocKonHHecKOM Hccjie^OBaHHH cnoporeHe3a y MHKCocnopHjpiH Kudoa 
quadratum 6biji BtiHBJieH paji; ocoGeHHOCTea: pa3BHTHe y cnopH oco6hx c nepao^HaecKHM CTpoe- 
HHeM manoaeK, ^ByKJieTOHHaa cnoponjia3Ma, MeHBinaa KJieTKa KOTopoa 3aKJiioaeHa BHyTpa 6 ojib- 
mea. 06cy>K,n;aeTca Bonpoc o aajiaaaa y Mancocaopajpia reTeporaMHH hjih aKn;ejiepan;aa pasBaTaa. 

Tpo$o30HTH (BereTaTHBHtie CTa^aa) Kudoa quadratum , aapa3aTapyK)aj;ea b MBnaeaaoM bo- 
jiOKHe 6HHKa Myoxocephalus scorpius , npeflCTaBJieHH KpynHHMH BepeTeHOBaflHBiMa ajia3MOfl;aaMa, 
noBepxHOCTB KOTopBix caa6>KeBa tohkoh ajia3MaTaaecKOa MeM6paHoa h o6pa3yeT KopoTKae Manpo- 
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bopchhkh. KajK^aa oco 6 b npoxo^HT pa3BHTiie b npe^ejiax o^Horo MBimeaHoro BOJiOKHa, BnjiOTb £0 
3aBepmeHHH cnopoo6pa30BaHHH b njia3MO,n;HH (YcneHCKaa, 1981, 1984). Ilpn 3 tom, Kan 6bijio 
noKa3aHO HaMH, napa3HT He BBi3BiBaeT jiH3nca MBimeaHoii TKaHH, oKpyjKaiomeii 3apajKeHHoe bo- 
jiokho, a orpaHHHHBaeTCH pa3pymeHneM h HOTpe 6 jieHneM mho<|)h6phjiji b npe^ejiax MeM 6 paHBi Toro 
BOJiOKHa, b kotopom nocejinjicH (ycneHCKaH, 1981, 1982, 1984). 

Kan HOKa3ajin ajieKTpoHHO-MHKpocKOHHaecKHe nccjieflOBaHHa cnoporeHe3a y Kudoa quadra " 
turn , oh HMeeT paA ocohemiocTeii. B ijHTonjia3Me njia3MO^HH $opMHpyeTca orpoMHoe KOJinaecTBO 
cnop, KajKflaa H3 kotopbix 3aKjiaAHBaeTCH otacjibho, a He no flee B naHcnopo6jiacTe, KaK 3to aacTO 
Ha6jnoAaeTCH y mhecochoph^hh (pnc. 1, 7; cm. bkji.). TeHepaTHBHBie KjieTKH y hhx OKpyrjiBie 
c ropa3^o 6ojiee hjiothoh ijHTonjia3Moii, aeM onpyjKaiomaa nx ijHTonjia3Ma njia3MO,niHH (pnc. 1, 2 )» 

IlepByio CTa^Hio jjejieHHa reHepaTHBHoii KjieTKH tohho HaM npocjieflHTB He y,n;ajiocB. B HarneM 
MaTepnajie BCTpeaajmcB CTaflim c AayMH h 6 ojiee KJieTKaMH, jieJKanpiMH b oahoh cnopo<|)opHoii Ba- 
KyOJIH, KOTOpBie HeCOMHeHHO HBJIHJIHCB HpOH3BO£HBIMH O^HOH CHOpOreHHOH KJieTKH (pHC. 1, 3 , 

4 , 6 ). OftHaKO ocTajiocB HeacHBiM, nneeT jih 3^ecB MecTO o6pa30BaHne AByKJieToaHoro naHcnopo- 
6jiacTa c HapyjKHoii BereTaTHBHoii n BHyTpeHHeii cnoporeHHoii KJieTKaMH hjih b cbh3h c <|>opMHpo- 
BaHneM eftHHHHHBix cnop cnopoo6pa30BaHHe HanHHaeTCH c flejieHHH reHepaTHBHon KjieTKH, nrpaio- 
m;eii b ,n;aHHOM cjiyaae pojiB cnopo6jiacTa hjih cnoporeHHoii KjieTKH hoao6ho TOMy, KaK 3to Ha6jiio- 
AaeTCH, HanpHMep, y Ceratomyxa shasta (Yamamoto, Sanders, 1979). nocjie,n;oBaTejiBHBie ^ejienHa 
cnoporeHHoii KjieTKH y Kudoa quadratum npHBO^HT k bo3hhkhob6hhio ^obojibho pbixjio coe^mieH- 
HBIX Apyr c ApyrOM OKpyrjIO-OBaJIBHBIX KJieTOK, KOTOpBie CpaBHHTeJIBHO H03AH0, JIHIIIB npn npo- 
^BHHyTOM MopqporeHe3e, 3aHHMaiOT cboh MecTa h coe^HHaiOTCH Apyr c flpyroM 6o:iee TecHO. TaK 
HanpHMep, KancyjioreHHBie 3aaaTKH mojkho bh^ctb b eiD;e pbixjio pacnojiojKemiBix OKpyrjio- 
OBaJIBHBIX KJieTKBX, HTO TOBOpHT 0 TOM, HTO ^H(J)(})epeHpHpOBKa KancyJIOreHHBIX KJieTOK npOHCXO^HT 
paHBme, aeM nepeMememie hx Ha npe^HasHaaeHHBie ,o;jih hhx MecTa. 

Ham MaTepnaji, KaK yjKe roBopnjiocB, He ^aeT HaM yBepemiocTH b tom, hto cnoporeH&a 
y Kudoa quadratum npoTeKaeT oe3 o6pa30BamiH naHcnopo6jiacTa, TaK KaK b BaKyojiH, b KOTopoii 
Haxo^HTcn cnopoo6pa3yioHi l He KjieTKH, HHor^a mojkho bh^tb KaKne-TO MejiKne (JpameHTBi to jih 
MHTOXOHflpHH, TO JIH ftpyrHX opraHOH^OB, HTO, MOJKeT 6BITB, CBH^eTejIBCTByeT O CymeCTBOBaHHH 
b npomjiOM HapyjKHoii o6BOJiaKHBaiom,eii KjieTKH naHcnopo6jiacTa, KOTopan y 3Toro BH^a 6 bictpo 
^ereHepnpyeT (pnc. 1, 4 , CTpejmn). 

JIom c coaBTopaMH (Lorn e. a., 1983), onncBiBan Kudoa lunata, y KOTopoii cnoporeHe3 npoTe- 
KaeT cxo^HBiM c K. quadratum o6pa30M, canTaiOT, hto y Hee He o6pa3yeTcn naHcnopo6jiacTa, a npo- 
hcxo^ht arperapna cnoporeHHBix KJieTOK. C Hamen tohkh 3peHHH, ecTB £Be B03M0JKHBie TpaKTOBKH 
npopecca: jih6o cym,ecTByeT 6BicTpoTeaHaa CTa^nn AByKJieToaHoro naHcnopo6jiacTa, HapyjKHaa 
KJieTKa KOToporo 6bictpo ffereHepnpyeT h bmccto Hee ocTaeTcn cnopo^opHaa BaKyojiB, miorfla 
em;e co,n;ep;Kam;aH ocththh 3Toii kjictkh; jih6o o6pa30BaHHH naHcnopo6jiacTa He npoHcxo^HT, a re- 
HepaTHBHan KJieTKa nrpaeT pojiB cnopodjiacTa (cnoporeHHoii KJieTKii). TeHepaTHBHBie kjictkh 
K. quadratum He HMeiOT nceBflonoflHii. KapTHHBi, npHBe^eHHBie Ha pnc. 1, 1 — 4 KaK HaM KajKeTca, 
He no^KpenjiHiOT npe,n;cTaBJieHHH o6 arperaijHH cnoporeHHBix kjictok y 3Toro BH^a mhkcochoph^hh 
nepe^ cnopoo6pa30BaHiieM, a CKopee roBopaT o flejieHHH reHepaTHBHoii KjieTKH BHyTpn cnopo<|)op- 
Hoii BaKyojiH. 

CnopBi K. quadratum HMeiOT 4 ctbopkh h 4 CTpeKaTejiBHBie KancyjiBi (pnc. 1, 5; cm. bkji.) 
h Asa aMe6oH^HBix 3apo^Bima, t. e. b pe3yjiBTaTe ^ejieHHH cnoporeHHoii KjieTKH B03HHKai0T 10 KJie- 
TOK, H3 KOTOpBIX CJiaraeTCH cnopa. OTJIHHHTeJIBHOH OCOOeHHOCTBIO cnop 3TOrO BH^a HBJiaeTCH He 
tojibko Hajinane aeTBipex cTpeKaTejiBHBix Kancyji h aeTBipex ctbopok, ho TaKJKe cymecTBOBamie 
B HHX AByX OAHOH^epHBIX CHOpOHJia3M, H3 KOTOpBIX MeHBmaH HaXOflHTCH BHyTpn OoJIBmefi. 3Ta 
nocJie,niHHH aepTa xapaKTepHa TaKJKe h ^jih K. lunata , onncaHHoii JIomom c coaBTopaMH. Ha HeKO- 
TopBix cHHMKax mojkho BH^eTB, hto ii;HTonjia3Ma BHyTpeHHeii KjieTKH coo6in;aeTCH c i^HTonjiasMoii 
HapyjKHoii kjictkh c homoih;bio i^HTonjia3MaTnaecKoro MOCTHKa (pnc. 2, 7, 2, CTpejmn). 

OTcyTCTBne abhhbix o6 o6pa30BaHHH 3HroTBi h HaaajiBHBix cTa^nii 3apajKeHna eio p&i 6 He 
aaeT noKa bo3mojkhocth BBicKa3aTB oKOHaaTejiBHoe cyjKAeHne o tom, mojkho jih paccMaTpHBaTB 
HOHBJieHHe 3thx pa3Hopa3MepHBix cnoponjia3M KaK pa3BHTHe reTeporaMHH y mhkcochophahh hjih 
HyjKHO pacijeHHBaTB 3Ty AayKjieToaHyio, noxojKyio Ha naHcnopoOjiacT CTa^nio, KaK pe3yjiBTaT 
aKi^ejiepai^HH pa3BHTHH y stoto BH^a, hto BBipajKaeTca b CMem;eHHH nojiOBoro npor^ecca h npor^ecca 
npeBpain;eHHH 3htotbi b MOjio,n;oro Tpo(j)030HTa c o,h;hhm BereTaTHBHBiM a^poM h o^hoh reHepaTHBHOH 
KJieTKoii Ha 6 ojiee paHHioio CTa^nio — CTa^nio cnopBi. Ecjih 6bi nocjieAnaa Bepcna 06 aKi^ejiepa- 
h,hh 0Ka3ajiacB BepHoii, to CTajin 6bi oObhchhmbi Ka3aBmneca paHBme HenpaB ( n;ono ( nio 6 HBiMH 
CBeAeHHa o npeftCTaBHTejiax po,n;a Kudoa H 3 MBimii, najiTyca (i^ht. ho: Mitchell, 1977), corjiacHO 
kotopbim (|)jiyKTyai^HH TeMnepaTyp (nepena^Bi ot 4 ao 20° hjih 3aMopajKHBamie npn 16° c nocjie- 
flyiomHM OTTaHBaHHeM b TeaeHne 8 a npn KOMHaTHOH TeMnepaType) hphboaht k Hcae3HOBeHHio cnop 
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m noHBJiemno aKTHBHbix tpo$o30htob b npo6ax jKeJie^HpnpoBaHHBix Mtiinn;. flpyrHMH cJiOBaMir, 
cnopbi ne blibq^htch b BOfly, a nojiOBOH npopecc coBepmaeTca TyT me, b tkbhhx Toro me xo3HHHa; 
3 fleet me 3HrQTa npeBpamaeTCH b mojioaoto njia 3 MOAHa. 1 || 

TJjIH OpeHKH 3TOH BepCHH Heo 6 xO^HMO 6 tIJIO 6 tl npOBeCTH pHTO^OTOMeTpHHeCKHe HCCJieflOBa- 
HHH KOJIHHeCTBa flHK B HApe HapyJKHOH H BHyTpeHHeH KJI&TOK. EcJIH 3TO y>Ke Tp0$030HT, B03HHK- 
innfl nocjie nojioBoro npoi^ecca, to Hflpa ero aojdkhli 6 litb flnnjioHflHLi. Ecjih sto Tan, to b cnopax 
paHHHX CTa^HH pa3BHTHH B 3TOM CJiyaae MOJKHO 6 tIJIO 6 tl OJKH^aTB BCTpeTHTb JIH 60 ABa OAHOHAep- 
hbix, jih 6 o OAHoro AByaAepHOFO aMe 6 oHAa, He npomeAnrax eme nojioBoro npoijecca, a noTOMy 
c ranjiOHAHLiMH HApaMH. CjieAyeT otmgthtb, hto AByaAepmaii aMedoHA b cnope HaM BCTpeTHJica 
(pnc. 2, 3 ; cm. bkji.). H3MepeHne KOJinaecTBa flHK b sthx HApax AeyaAepHbix h AByKJieTOHHbix 
aMeSOHAOB AOJDKHO HOMGHb pa3o6paTbCH B 3THX ABHHbIX. 

IIocKOjibKy onncaHHoe CTpoeHHe aMedoHAHoro 3apoAbima xapaKTepHO He tojikko a«Jih K. quad- 
ratum , ho h ajih K. lunata , to, bo3mojkho, hto sto pe3yjibTaT 3bojhod,hh poAa b xoAe npHcnocodjie- 
hhh ero k 6nojiorHH xo3HHHa. 

Mop$oreHe3 b KancyjioreHHbix h b BajibBoreHHbix KJieTKax K. quadratum coBepmaeTCH no 
o6ni;eH a^ih mhkcochophahh cxeMe, c toh tojibko pa3HHD,eii, hto 3Aecb HMeeTCH no 4 KJieTKH Toro 
h Apyroro copTa. BHaaajie OKpyrjibie hjih oKpyrjio-OBajibHbie BajibBoreHHbie KJieTKH 3aHHMaiOT 
nepn(J)epHHecKoe nojiomeHHe, pacnojiarancb cHapymn ocTajibHbix KJieTOK enopoodpasoBaTejibHHii,. 
B pe3yjibTaTe ynjiOTHeHHH u,HTonjia3Mbi KJieTOK, AereHepapnH hx HAep n Apyrnx opraHOHAOB 
BajibBoreHHbie KJieTKH npeBpanjaiOTCH b aobojibho TOHKne ctbopkh cnopbi (18 hm). CoHJieHemie 
coceAHHx ctbopok npeACTaBJieHO nepeKpbiBaiomHMH Apyr Apyra KpanMH ctbopok, MemAy kotoplimh 
HM eeTcn (J)H6pnjuiHpHHH MaTepnaji (pnc. 2 ,3; ycneHCKan, 1984). IIoao6ho TOMy KaK sto 6bijio 
OHH caHO BeHAHepoM h OsepcTpHTOM (Weidner, Overstreet, 1979) rmi Fabespora yermicoZm, napa- 
3HTHpyioHj;eH b TpeMaTOAax pbi6, y Kudoa quadratum b MecTe coajieHeHHa ctbopkh co CTpeKaTeJib¬ 
Hoii KancyjiOH HMeeTcn o6pa30BaHHe b|bhag KpbimeaKH hjih inanoaKH nepnoAHnecKOH CTpyKTypti 
(pnc. 2, 3, 4). BeiiAHep h OBepcTpHT GHHTaiOT, hto y t aoespora vermicola sto o6pa30BaHHe HMeeT 
OTHomenne k CTpeKaTeJibHOMy annapaTy h oTBeTCTBeHHO 3a BHCTpejiHBaHHe CTpeKaTeJibHoii hhth. 
IlepHOAHHecKH (nepe3 npaBHjibHtie |HHTepBajibi) pacnojiomemibie ajieKTpoHHonjiOTHbie yaacTKH 
ohh TpaKTyiOT KaK KaHajibi, npoxoAHiH,He ot HapymHoii HOBepxHOCTH manoaKH k CTpeKaTeJibHoii 
Kancyjie (pnc. 2,4). IIocKOjibKy y Kudoa quadratum cnopa HMeeT 4 Kancyjibi h 4 ctbopkh, to h rna- 
noneK Tome'4. 

Pa3BHTHe CTpeKaTejibHoro annapaTa HaamiaeTCH c HOHBjieHHH ny 3 bipbKOBHAHoro 3aaaTKa. 
Kan yme 6bijio CKa3aHO, oh noaBjiaeTca Ha pamieii cTaAHH AH$$epemj,HpoBKH KancyjioreHHoii 
KJieTKH. 3aTeM 3aaaTOK pacTeT h AH(j)(J)epeHAHpyeTCH Ha codcTBemio Kancyjiy h Ha HapymHyio 
TpydKy CTpeKaTeJibHoii hhth (pnc. 1, 6). 3Aecb cJieAyeT otmcthtb, hto y Fabespore vermicola BeHA- 
Hep ii OBepcTpHT (Weidner, Overstreet, 1979) He HadjiioAaJiH o6pa30BaHHH HapymHoii TpydKH 
CTpeKaTeJibHoii HHTH H Ha 3T0M OCHOBaHHH CHHTaiOT, HTO pa3BHTHe CTpeKaTeJibHoii HHTH y 3TOrO 
BHAa npoHcxoAHT BHyTpn Kancyjibi. 

B cjiyaae Kudoa quadratum , KaK h y Apyrnx H3yaeHHbix h3mh mhkcochophahh, HapymHaa 
Tpydaa CTpeKaTeJibHoii hhth xoporno pa3BHTa h npn o6pa30BaHHH co6ctbghho CTpeKaTeJibHoii 
hhth npoHcxoAHT BBopaaHBaHne TpydKH BHyTpb Kancyjibi (pnc. 2, 3, 4). Ha paHHeii CTaAHH pa3- 
bhthh CTpeKaTejibHoro annapaTa KancyjioreHHbie KJieTKH coAepmaT KpynHoe aApo, xoporno pa3_ 
BHTyio mepoxoBaTyio 3HAonjia3MaTHaecKyio ceTb, OTHOCHTeJibHO KpynHbie mhtoxohaphh. no Mepe 
pocTa CTpeKaTeJibHoii Kancyjibi aApo OTTecHaeTca k nepH(J)epHH KJieTKH, a 3aTeM nocTeneHHO ab- 
reHepnpyeT. nocjie 3aBepmeHHa cnopoo6pa30BaHHa bo BceM hjibsmoahh nocjieAHHii pa3pymaeTca, 
pe3op6npyeTca MeMdpaHa jiH3HpoBaHHoro nana3HTOM MbimeaHoro BOJiOKHa h cnopbi |nonaAaiOT 
b MejKKJieTOHHoe npocTpaHCTBO h hx mojkho BCTpeTHTb b pa3Hbix yaacTKax MycKyjiaTypbi dbiaKa. 

BbiaBJieHHbie hoa 3JieKTpoHHbiMj|MHKpocKonoM ocodeHHocTH cnoporeHe3a K. quadratum 
(AByKJieToaHbiii aMedoHAHbiii 3apoAbim, B03MomHoe OTcyTCTBHe naHcnopodjiacTa b Haaajie cnopo- 
reHe3a) npeACTaBjiaiOT 3HaaHTeJibHbiii TeopeTHaecKHii HHTepec h TpedyiOT AaJibHeiimero H3yaeHHa 
KaK MeTOAaMH 3JieKTp0HH0ii | MHKpOCKOnHH, TaK H MeTOAaMH D,HTO(J)OTOMeTpHH. PacniH(J)poBKa 
3THX AaHHbIX MOJKeT HpOJIHTb CBeT Ha 3B0JII0I],HI0 rpynnbl H Ha 3B0JH0AHI0 >KH3HeHHOrO AHKJia MHK- 
cocnopHAHii b peJiOM. Gxoactbo AeTaJieii CTpoeHHa cnop y Kudoa quadratum h Fabespora vermicola 
MomeT nocjiyjKHTb npHMepoM KOHBepreHTHoii hjih napajuiejibHoii 3bojiioii;hh BHyTpn rpynnbi 
b cbh3h c aAanTan;Heii k cxoahbim ycjiOBHHM napa3HTHpoBaHHa, jih6o oho MomeT pacKpbiTb HHTepec- 
Hbie reHeTHaecKHe cbh3h b npeAeJiax THna. 
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PECULIARITIES OF KUDOA QUADRATUM (MYXOSPORIDIA) 
SPOROGENESIS REVEALED BY ELECTRON MICROSCOPY 

A. V. Uspenskaya 
SUMMARY 

Electron microscopy study of sporogenesis in Kudoa quadratum has been made. The follo¬ 
wing peculiarities in sporogenesis of the species were noted: two-cellular sporoplasm, possible 
development of spore without pansporoblast formation. The question of the existence of hetero- 
gamy in Myxosporidia or acceleration of trophozoite development is being discussed. 



IhiJieuKa k cm . Ycnencnou A. B . 



Pnc. 1. CTa^im MOHocnopoBoro cnoporeHeaa Kudoa quadratum. 

1 — saKjiaHKa cnop no ohhoh, Hainan b CBoeii cnopoftopHon BaKyoJin; 2 — reHepaTHBHaa KjieTKa; 3 — aejie- 
HHe reHepaTHBHoii kjictkii; 4 — cTaana cnoporeHe3a c Gojibihhm kojimhcctbom cnopoOJiacTOB, CTpejiKH yKa3bi- 
BaiOT Ha ocTaTOHHbie Tejibija, bo3mo>kho, npiiHanjie>KaBiHHe HereHepiipoBaBineii HapyjHHoii KJieTKe naHcnopo- 
dJiaera; 5 — neTbipe nancy jioreHHbie kjictkh co CTpenaTejibHoii Kancyjion b Kamnoii m3 hhx; 6 — paHHfra CTaana 
pa3BHTHH cTpeKaTejitHoro annapaTa: an — reHeparaBHaa mieTna, K3 — 3aaaT0K CTpeKaTejibHoft Kancyjibi, 
nn — KancyjioreHHaa njieTKa, nm — Hapyamaa Tpydna CTpenaTejibHoii hhtm, c — cnopa, cs — enopocjjopHaa 
BaKyoJib, ck — CTpenaTejibHaa Kancyjia, end — cnopodjiacTbi. 





Pnc. 2. Oco6enHoCTH cnoporeHesa Kudoa quadratum. 

j, 2 — cnopa, coaepmaman aByKaeTOHHbiii aMe6oHaHbift 3apoabim, MeHbmafl KJieTKa 3aKaioaeHa BHyTpn 6oab- 
meli; B — cnopa, coaepmaman oanH aBynaepHbift aMe6oiiaHbift 3apoabim, bhbhm manoHKH asyx CTpeKaTeabHbix 
annapaTOB; 4 — CTpoemie manoHKH, b cTpeKaTeabHoft Kancyae BnaHbi bhtkh BBepHyTOii CTpenaTeabHOH hhth: 
a — aiweSoHaHbift 3apoawm; a t — Hapynman KaeTKa aMe6onaHoro 3apoabima, a 2 — BHyTpeHHHH KaeTKa aMe5oHa- 
Horo 3apoawma, en — BaabBoreHHan KaeTKa, nen — KoHTaKTbi BaabBoreHHbix KaeTOK, ch — cTpeKaTeabHan 
HHTb, w — manoHKa, na — napo aivieGoHaHoro 3apoawma, na t — napo Hapy>KHOft KaeTKH aMeSowaHOro 3a- 
poawma, na 2 — napo BHyTpeHHeft KaeTKH aMeSonaHoro 3apoabima, nen — napo BaabBoreHHoft KaeTKH, hkk — 

napo Kancyaorettttoii KaeTKH. 

OcTaabHbie o6o3naaeHHH Te me, hto h Ha pnc. i. 


